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24
Many human activities can pollute soils and groundwater. This is a complex impact due 25 to the great diversity of pollutants (hydrocarbons, salts, metals, organic compounds, etc.) and 26 the heterogeneity of the soil matrix. Different combinations of these two factors cause a huge 27 variety of possible situations. Therefore, treatment technologies for the remediation of 28 2 contaminated soils (and groundwater) have recently been the subject of numerous studies. There 1 is now a wide variety of technologies that are applicable for soil remediation [1] [2] [3] .
2
Among these, the Electrokinetic Soil Remediation (EKSR) technology has received 3 significant attention for the treatment of soils with low and low-medium permeability that are 4 contaminated with organic compounds. These electroremediation techniques are based on the 5 application of a low intensity direct electric current (DC) through pairs of inert electrodes that 6 are inserted directly into the contaminated soil. The applied DC causes different electrokinetic 7 processes that promote the transport of the species that are present in the soil matrix. These 
The formation of pH fronts is one of the most significant consequences that results from 3 the application of a direct current to soil. These pH fronts are caused by the transport of protons 4 and hydroxyl ions that are generated in the water oxidation and reduction reactions that take 5 place on the surface of the electrodes used as the anode and cathode, respectively. The acidic 6 front moves to the cathodes via drag, hydraulic (or electroosmotic) flux, diffusion and 7 particularly migration. This front causes the release of pollutants that are fixed in the soil (either 
26
The methodologies used for these experiments are detailed below. 
28
The experiments that were used to assess the influence of the direct current on the 29 biological activity of the diesel-degrading culture were conducted in an installation that 30 resembles a batch reactor with a volume of 2 litres into which the microbial culture in a growth 31 liquid medium was introduced. Titanium plates (2 x 12 cm), which were used as inert 32 5 electrodes, were placed inside the reactor and connected to the power supply. The reactor had a 1 magnetic stirring system to ensure the homogeneity of the medium, and a small air compressor 2 system was connected to supply oxygen to the medium. A dissolved oxygen probe was placed 3 inside the reactor and connected to a dissolved oxygen meter.
4
The experiments were started through the addition of an inoculum of the diesel- Table 1 . At the end of each experiment, triplicate representative samples were 12 collected (50 mL), and the biological activity of the consortium was determined through the 13 measurement of the specific oxygen uptake rate (SOUR, mgO2·h -1 ·gVSS -1 ).
14
The effect of the organic substrate that was used was also considered through a new set 
6
The soils used in these experiments were kaolin and silt. Kaolin, which is a synthetic 7 clay soil with an approximate particle size of 1 μm, was provided by Productos Químicos 8
Manuel Riesgo (Spain). The silty soil, which was obtained from the banks of a river, was 9 screened to obtain a homogeneous soil fraction with a particle size of 20 to 50 μm. The soil was 10 then sterilised at 121ºC for 15 minutes to remove any microbial communities.
11
Briefly, the experimental procedure was as follows. First, the soil was wetted with a mL was filtrated using a fibreglass filter, dried at 105ºC for 24 h and calcined at 545ºC for 2 h.
6
Using the difference in the weight of the dried and the calcined sample, the VSS concentration 7 could be determined. 
26
It is important to note that all of the experiments were performed in triplicate to ensure 27 the accuracy of the results that are presented in this paper. 
12
Previously reported batch experiments using the same substrate and microorganisms
13
showed that 2 days corresponded to the exponential growth phase of the culture [39] . At this 14 time, there are no limitations in the availability of the organic substrate. In contrast, after 7 days, 15 the culture is in its endogenous growth phase, and the organic substrate is depleted.
16
Consequently, the SOUR values shown in Figure 1a are higher than those observed in Figure   17 1b. These differences are caused by the differences in the substrate concentration. According to 
